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A non-loop type DLL circuit which makes it possible to lock in at accurate timing for a short time and a 
memory device in which the DLL circuit is built in. The above-described clock cycle measurement section 
measures a clock cycle of a reference clock plural times and generates a delay control signal according to 
the coincident result while the plural measurements. The variable delay circuit is supplied with a reference 
clock or an internal clock (first clock) maintaining the same clock cycle delayed by a prescribed phase from 
the reference clock, and its delay time is controlled according to the delay control signal so that it generates 
at an output terminal an output clock (second clock) in synchronism with the reference clock and maintains a 
prescribed phase relationship with the reference clock. 
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i^JTIi. X9~b->VUX STARTIi?D7 9 C L 
K<502JfK8^W?;^S^*-r^. dOX^-hAVW 
STARTI1 aj^ffljgilllKl 2 10S#iIg®g&2 
O^aiSLT, #y-HNl 1 0, NlraO^kH 
l^l/te^-*. **>l*. y-M 2 2tt^Tlia«JBfc 
&&<7)T\ y-K 1 1 OOHl^/t^-y^SPl 2 3<7) 
7-y«&4 1. 4 2(cJ:iJ5«yf-3*U LW<Jl-£N 
ORy-h5 2fc-5-i.|>. -ecT)^, V-KN1 2 0#5fc 
Jt'LU^-C^ScOT, 4 VA'-? 5 1 cOifcfttiLl^ 
/Pfc&'y, *fl#NORy-h5 2fc-5-;i£*U>. *l 
X. N O R y- h 5 2 COMftCOAJM L VOVX'h 0 , 
-BSWKy-h'Nl 1 UiHK/l^:5:4. U>U X 
^-h^WSTARW-HN 1 2 Ofc^W* 
/-KN12 0*<HK;^^0. 7-y^-|H]S54 
3, 4 4T'5-yf-§^ W\'-^5 1 cOifc^jJiHl^ 
frbtc*). y-KNl 1 UiLU<Mzm$>> BP*>. y 
-HNllltJi, NANDy-h2 3t-^yA'-^2 

OTs R«fcLT. y-HNi2 1(c*,« 

[0040] -£LT. ^0>y^CLKco<>:coi:*>±*ii9 
$y^t 1 1(CT. DLLfJPSKl l**Xh-y 



OPOHK;WCJ:0. y-M*l 22<T)hyyX7r 
y-htfeXmt&. m6<DMX'l*. Xf-b'VUXS 
TARTW- KN 1 3 0 aT'£$LfcB#£T\ X h -y 

ywxsroptf&f&ztix^i. *ob?k ftiaoy 

— KN 1 4 OfiLl^/l/t'&SOTM yA-* 5 5<9£fi 
MLl/WfeO, ^y^*-^46c7)aj^tLK;l^ 
NANDy-b5 6<0ai^N13 1^WHU 

TOP*5L^WC=5:->-Cy-hg51 2 2#|fcWl*i 

[004 1 ] ULh<0«fc, g*fl?u.y?CLK?)J») 
*SfcfcfcT. y-h'Nl 1 l-Nlml^nvTOp** 
H UOMZZZ, . 2 0 oagB$|jS&aKrc: 

MRtSifc-C. y-b2 1-3 0fc^3Siaigill4 
fc 11 ti!®B*iaD 1 4 £ £ t h . 

[0 04 2] ifcC, rMS^yt 1 2(=|BI«L , C, 
/W*A0<9Lt^U9/S/k*#^3*lS . *fiJ-K 

WS«^ElttHP-</WCJ5*OT. NANDy-M 

I Ocoaj^AKiH^A^^y^^t/t^^ 

*4 7f3l 2 5<7)NANDy-M o 1 , 10 3, 1 

0 5, lOSffttlZtim^fcttBk**). y-HNl 

I I ~n i m i coftwRC tx-m !£ffl<DN OR? 

-M2 7<0A*N1 13~Nlm3(C«^$il|,. 0 
6fc*2tl£ji9. y-FNl 3 3tfD^LW^fc^r 
*. *l/C, NORy-hfcT. *<OB*^TJlSBllSaS 
^7-y^-gPl 2 6<05>y^-T-^<7)y-HN 1 1 2~N 

1 m 2 k-grtS^^fl^fffctlS . -HBcoail 
®*jS-CI4, 5>y?-a512 6£>y-KNl 1 2 — lm2 
(i^THk^Tj) 1 ), y~h*N 13 3<J5LU^t — 
SttSitti^V-iO-Cs NORy-h 1 2 7<5Dtii*Nl 

1 5~Nlm5<4£TLl^/t^£!>. 

[0043] -ScW^n^XA 0 {C^LT-Sc^ajffi 
#E 1 **L U^WC^r^*4»ofctf5-C» D L L$lJffll|gSg 
1 1 WlgM^SSS- 5 -yf-tS^OH U"<.;WnVPX B 

o*. 94 *yyt i ST'^-r^.,, 
NANDy-M 1 1 ¥LUK)Uffy»mVUXB 1 Sr4 
IKU PMbyy=Jx9102, 104, 1 06, 1 1 
0 7- h* N 1 1 1 ~N 1 m 1 CO 

mmmsw. mmmm^y -y^i2e n&y «y 

+®foHZyv1-%tlh. ZcomX-it. y-KN132«7) 
frtfLUKj\,£yy1-L, 1 2, N12 

2... Nlm2ttHl/^K05-xf-«S|*||Jfrr*. y 
-HN1 3 2<7)LUOU7)y v^Zf&glX , *y*- 
^144(iy-Hl 34SrHl/^;W=t. P^VyyV 

X9145 tnmmmzti . -eium^ 

ai®e^i, 5-yf-ESSl 3 5, 136t{iK0a^^ 
[0044] ^-f 5^yt 14T. Xb yyVUXST 

opw&hTtf*). y-M 2 2t*rwiu y-H 
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N 1 3 1 iiL UKMzmh . &±X' lMUMwtC 

[004 5] 2mucr>7u>y?cLK<7)mmmi.. ? 

-f $.>?t 2 Otl^JWLftX^-hyWXSTARTT' 

P#H \s<)HZ±*>±.m t s y- hg& 1 2 2 

/I^XSTARTtiy-h'Nl 30*TStl/O**. fi£-> 
X. 10Bi:R;«fc, y- h* N 1 3 1 e^tfH l<K)Vb 
=5:0. ffioy-h'Nl 1 1 , N121, NlmlULV 

[0046] -ec:-C\ 9 A S y^t 2 2T\ -gfPJSg^ 
^XA0#. DLL#JMIlg&l ia><o£fi£$iX-C\ ^VU 
XAlcOHl^/MCJSSgLTX'f -y^SBl 2 5<7)NAN 
D^-MOl, 10 3, 1 0 5. . . 10 9^-?r{: 
BBMlS. -etT. y-h'Nl 1 l~Nlmlc7)S®M 

1^mft<r>&wmifi. 5 •/ f-g? l 2 6 <nj- h* n i 

1 2~N 1 m 2<7)5 -/^-fi^-i: . L V<lVX~%et £ 1? 

m*?mm, nor^-m 2 7(cti?*>*i*. .to 

1$, y-h*N13 3(iLW^/k l(sISOa!l^**<7 
•yf-$fl^y-h'Nl 3 2tL^;PT'$>§COT\ NO 
R^-h 1 2 7- 3c7>£tJ^jN 1 3 5#HK;Pfc:$r§„ 

bp^ M&<vmfemm i %ti&x'< l z<r)mm£$kt~%.L 

[0 04 7] y-h*Nl 3 5c9Hl^;HC]fcgt.T. N 
Sh7>-^^7 5*^jiL, y-h'E0£LW</M= 
3l#Ttf. -m>\m*TElZLUKMZ-fZ>. Z<D- 
m>l^iE^El<7)LUKMzX*). NAND^-Ml 
0,111 Wmmzftjj A 1 , B 1 Sr^fcH I^/UCH 

l^LWWCJfrgLT. ^fyA-^l64tNORy 
-M63ti9, -f 1 6 ^aSWHHto/'? 

/PXg£:rri>y-h^X/PFl#£j££:ft.S„ ^fttc 
JftgLT. h5>X7ry-hl 2 8**-arfc*«U 
y-h'Nl 3 50HP-^t^-iiJ.^oy-HNl 1 
5. N 1 2 5 . N 1 m 5£>L l^^l/^^nBSSfeif-Y 

i3t5yf$w. *<m&. ^=5r< 1 1> i ma 1 2 

ff-f-1 5#, y-HN 1 1 6~Nlm6*>&»T^!©Hl 
ffil4tttJ^$fL«>. 

[0048] -StfUJiflWE 1 «. D L 1 1 

-efUCJEEgLT, DLLftJflPEIgU 1 
14, *M 2 4T'J-fe-y h^XC 1 

l> -fe >y h/W-XC 1 COH KM^iSgLT , h 5 V v'X 
915 1~1 5 9#$«U y-HNl 1 2-Nlm2 
£LK;l4c:'J-fe-y ht£. ifc, **lfcJB5LT. J 
- h' N 1 3 5 tt L U^Mcfc 0 , -»* JSft-t E 1 #H 
WWCR 0 , 'VUX A 1 , B 1 ?)H I^^Ofiffl&KJB 

[0 04 9] 07 li, H5fcjj*LfcE»K:fcVvc, MS 



©JKSISJ L = 3 <r)W&X'f> -o X , 2®3£X-<7)Wm£& 
«L5:^ft^3 ( = L) mEvm%!&)94 

iV/ft-hSTjiS. 3i§iia»&^s»g&£(c 

[0050] 3®@c7)SISts :M 30<0X? 
-KW*STARTfcJ;DBttM-*. fLT> 
y^t31<OXh>y7"/^XSTOP{Cj:0. **-M 
221Mlh. X^-WWXSTART 
#V- h* N 1 3 0 1 Tim LX \ . X h 

vrjvvxsTOPizmgLx. ?-v\22fmih 

*U 7-h'Nl 3 l<7)Z>.tfHUOl't%:Z>. 
[ 0 0 5 1 ] D L L$lJPmK 1 Hi. mklZ-Sfflfctf 

XAO, B0£:M Sy^t3 2TH^fc4*^4. £ 

mm. ®6x-miLt:®fttm%iAX'$>h. 
mwvuxAo, BonmtitmiizjimLx. y— hn 

1 3 1 OHK«^, ^-WlRHBL-C, y-KN 1 3 
3ty-HNl 3 2f AiCLI^/MCL. NOR^'-b 
12 7-30tB^)Nl 3 5SrHK;Hc-TI.. -eof^ 

ami. iiaL^-sc^iBftiBib-c^o. fi^Eico 

LUKJMZX r) . ;t;WA 1 , B 1 tfiKS 
ii?.y-hy^XFl{cJ:0. y-h'N 1 3 50H^ 

LT»r3Sig^>^i3t7>yf-§tis. -eom, y 

Hr-y hy^XC lfci 0. fttB^RJBfc: U -fe -y bZtl 
h. fit, ^RJSIS6K>f >^ 1 3ti, g®SiJffl)ffi#S-5 
•y-ft«g»t*. 

[ o o 5 2 ] E8(i. wmmrmmnt w?m 
<r>m&mu. mm®® 1 2 9 1 *ny- hgp 1 3 o#i§ 

jD§tiT^I»^T% 05<O0BHkS*S. 4fc. 05 
VWr&t&ftit&tiMz, #y-h'<7)5lffl#^Sr2 0 0 
#^tlSLTV^*^ T2|ffo#^{i05<5D^-t|si 

S. 

[0053] 08£7)J?iJcO||Sfecom^JT-i . il^fflSS 
OKI 21. y-MB12 2, I®W77f«12 
3, ^-yfa?125, 2BSietl*7-/^»12 6. 
HRWJSEIR 12 7, y- hgg 1 2 8 *lTf 4 . 

[0054] ±teu^03 , 5<om»«rii, assise 

f-SJufc. 08^JT'«i, 2PMettJIUtHRL3(:^ 
«)aBa6jR(caW<3»BW««^^5 •yf-fft i t (iR 

w&im/mizfliz. izt mmz%h . 

[0055] 09li, 08<7)0if&<7)^c7)D L Ll3S§c7) 
^*Oi)^7O-f-v-h0T'*l>. 04O7D-f- 
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m&>W3&H% t -Set £ 
(SI 3) . 30B?fc«aSft5MftL*v**att» 

3 0<9afe£*sm?)i*i , 4»iBo»e«tea^< asn 
«i*t^sei«sK-fy^i3fc?7f-f* (si 2. 

SI 8) . WWcOiSfm, H4«*^kRfC* 
[0 0 5 6]ElOJi, H84>aKfc&VYr. 30(7)11 

^•c-aigigm*5-s: £i§£-<o 3 0 @ oaiijgB&D 

HBtt*j&*S»*5flj&&*. HftHfeBBl 2 7Xtffrti 
*. HlOOttCtt. 10Bi:20BT', 7-KN22 
l#HK/k /— KN2 3 1 J: O^MOffiS^y-H 

•yf-gB12 6fc:5-y^S*U 30BOM£T\ /-FN 
2 3 1 #H I^l/fc**8«ai«#? -y f« 1 2 6 (c? 
y*3*ifc*£fc*S&*-$. ftoT, I28*c0 (H) . 
(L)(i, 30S^S!^fem**5>yf-S*l^^-C<O# 

[00 57] SftEUBl 29«0EORy-M 60. 1 
6 1. 16 2. . . fj, Wj4HW*f&liLW 

* LT > EORy-h 16 0 ey-UcDAJlV?? >VU 
^)U<7)LUOlX'$>$>. fct, 3ft*2 0flDaet*JV^ 
"C. ftffiOM«3*«$iiT7-yf-§fl^y-KN2 2 
2tf>LWU*n5tT, EOR^-M 6 1<0|±J^*^ 

9 S fit 7 y ^- £ ft£ / - F N 2 n 

2 (y-KN2 3 2«t"3tffll) OLK/HcjEtT. * 
ftrt^SfflStf) E O R y- h L fc £ g, . 

[0058] *»*»SSI|R0& 1 2 9 £f tjffl-f 4 ZtlzX 

■WraSSafcK-^ >9 1 3<7)?v1-Ztlh. HI OKM 
0. 3BBtftf«&&«, ^-fSy^t3 0T'^§tll»X 
^-h^XSTARTtiOIHttSiiS. -eUT. 9 
^$y^t3 1T'£j££ft£Xhy7V\7l^STOPfc 
i"3y-h»12 2*«B!t^ /-KN2 3 10HP 

[00 59] -eLT. M^iiO. M Syyt3 2T-®l 
A 0 y NVPX A 2 fcjfcg LT / - H 

nskHR-a-f, -&¥M^E2tiHi^^£*t*Sft 

S. *4 S V^t 3 3?MflPt/kXB 0#&j£$ 
^ AVUXB2t^LT. y-h'N2 3 lCOHl^^ 
^'yfSl 2 6C7 7f§il, /-KN2 3 2#Ll' 
^fc&l>, ZiilzftmtX. A >yN*-^14 4fc:J;0 
/-b*N2 3 4#HW<./l,i:&i, s EORy-M6 2 
li^<7)tBy t )N2 3 82rLK;Pi:-tl.. /-FN222 
^LU^MciOEORy-M 6 1<oai^N2 2 9i) 



HW^T-fc 1 ), /-KN2 3 4<9HW^WCjfcgl. 
T, NANDy-M 6 5<9£B:fjtiLK/k ^yA- 
:M6 9<9aj;foN2 3 7(iHK/l.h$r£. KRQKl 

2 9ftO*fti^h9NANDy-M6 3, 164, 1 
6 6tiVvfftl>Ll^7>£aj;frt£. 

[00 60]*KLT. 30BOil^miCJ:-?Tt- 
»L*v^4:36«H»Mjeflr-9fi2fcJ:0 J W!8U DLL 

Mflmifti 1 jwmim<w*d i y-mi 3 

*uc j: 9 . /-h*N237^H v«Mf* mmmm 
tlx. ~*i$mm#4 >9 1 3{zy 7f?nj. ip*>. 

/-FN2 3 6{2HU's/k -HU:M<9/-KN2 1 
6, 2 26, 2m6{SV^-ftltLU^i:^S„ 

[00613 ijELjtao . 1 2 9 zmwtz 

5 ££j£U «J3SI8&K>f y? 1 3(C7-y^t 
[0062] 01 ltt, Hl(C^L^^i®0S&14 

w&m&mimT&i. mmmmm- n i 1 6~n i 

m6t i J:0 ; ?-OS®^ISI*W§iiS. i<O^S®0 
JWis AA«?INfcfflSnSn*rt*^ny^CLKO 
* J5fJ0fflffl3BiS*T ffi^J^f O U Tfcffi* 9 O >y ^ C 

0, 1SB{±NAND711 , 712 ^^'-^713 T 

ffil&Zil. 2SB«. NAND721 . 722 21^^- 

^723 Tm&zti. armmztx. mSBtiN and 

761 , 762 St^763 

[0063] ir^iio. mmmmm^Ni 1 6~ni 

m6(4, ^-m*»lO*tH^^Kc5r0. fifili^TLl^ 

iOWJfrf SNAND711 , 721 , ...761**loWti! 
ifti. A* I N tc;Epjp§ix|, ft®? P -y ^ c L K 0 £il 

jS^-^i., mcoLUKiutmmumm^zxK) . tts&t 

Sft!!<?)NAND711 . 721 , . . .761tf£Xmt t*tl& . 

m*zti&M>), msmmw 1 1 6#Hwwm 

(iNAND711 Offlfrtl. A«fINW, Ay*- 
^701 s NAND711 , 712 &t>'-f 5:^* 

y-F4a<oas^wt*. 
[oo64] mmma-^N 1 2 6 *m wsjwmm 

AND721 y-h762<7)A^<i^(c:HK 

t-f ^ <- ^753 . 743. . . <7)}Zjj t H S . S! 

oT. NAND722 fcHjWlfctfJBTfcft. -tOltiR, 
TJjSS^ I N*><» % Jyrt-9m . y*-h721 ~723 

. 712 . 713 ^aix m^m-our tx-commm 

HI HK;^Sg$ipf| 
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[0065] 

izm-j< m&mmm^ir^i-t & z t #r & h d l l m 

[02] DLLHIiKoa^n-y^CLKfc^Slil, 
9 n «y ? C L K 1 1 <rm%*:5Ft? A 5 V7&*r- M2 

[03] DLL@SS[*l^^o-y^jg»iai^g|5i:ir|^ji® 

[04 ] m3iz7ikiK?vy?mM%&i 2*mmi 
[05 1 m3<r>?uv7mmmfeucmm\m*vs-tm 

[06] 05t^L)t|Hl?&tio^T. 2HISc7)^^ 
#1 mBoffl^llt-gcLfc*!^):^ 5 y^-v- 



N0T'J>S. 

[07] 05K*Lfc08&K:fclvt\ 2®a ttWSSS 

3 (=D \sm<r>wm%<r> 
*4$.>7 j h*-vmx'bz>. 
[08 ] w\<om&oBmm<?>? n 7 ?M«gg&i:*r£ 

[09] 08OIlISScO*^tODLL[lIg&^ftOi!)#<7) 
7t?-3-v-h0-C'£>S. 

[010] 3 EJOffl5£T«gM3i#-gc LSr*^*:^ 
^3@Bcoa!l®$<9»#:M 5 y^H—h0T'£>£. 

[01 1 ] 01 fc^Lfc^iM&l 4tf)JWfcft*5:III 
SS0T'$>l)„ 

[flr^IfcHJ!] 

1 AJ^7 7r 

2 ^a' 7 7t 

3 ^U-fc^TW 

10 DLLEJ&& 

11 DLL$UiPl2j8& 

12 ?w?mmwm 

1 3 «r£«lM 

14 ™i®[filS& 

15 SSfOTft^- 



II] 



CLK- 



<D1) 



DLLBBmA*«lSSI 



I0.OLLS 



DLL 

mm 

an 



0 n ^J3 n 



iCLXO 



2 (02) 



14 



^ (ouT 



CLK1 



* — 

DATA 



6 r 



MC 



ROW DEC 



SA 



CO 
DEC 



Yt 
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[@2] 



ti t2 




[011] 

14. *J SL « tt EJ B 




D*1ay 

701,711—713 
701,721-723,712-713 
701,741 — 743* "712—713 
701,791— 753- • -712-713 
701,731— 783 '"712-713 
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[03] 



Vcc(H) 
20 L-PV 



ST0PO- 



6ATEO- 



122' 



HO 




26 



IQh rdgh i-cjni-i 

31 32 j 33 34 j 35 36 j 



HD 

39 40 



Ia 1 "4_?" «Qj --"45 



"5 











1 I 


1 ^ 






^55 






LL 


Li J 



AI,B1 V 



52 
NI11 



54 
N121 



56 




i 

m i 
i 

59 | 
» 

I 
I 



H1m1 



/ 7 7 

/ 9 ? 9 



126 



12^j 



126-n 



j 



s 127-» Sr^ 127-2 ^v^" 127 ~ 3 ^^'nCZ? 
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(START » STOP) 



SI 




S8 



LBIBOaBilCltft* 

(A 1 , B 1 ) 



YES 



<B1) 



S5 



(E1. F 1 ) 



(C1) 



se 



«m*tt 



S7 



(13) 



#^¥11-2 0 2 96 9 



Vcc 




(14) ttWPl 1-202969 

[06] 

2 @ST-iW^tt**<-a btzt&£S 



t10 til t12 t13 tH t20 tZI t22 t23 t24 




(15) iffHTl 1-2 02969 



[07] 



t30 t31 t32 t33 t34 t35 




I I 

3 0gffiiM5S 
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IMS) 



START O 1 &*D£UY 



STOPQ 




D1 

o- 



130 



r\ r\+s\ rv^> ^\ 




H216(L) 




N226(L) 



I H23«H) 




N2«6 I (L) 
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[09] 



(START, STOP) 



S13 



S11 




S14 



(D1) 



<B1) 



SIS 



(El. Fl) 



S16 



{CD 



S17 



Mmtttt 



(18) ftffl¥l 1-2 02 96 9 
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t30 t31 t32 t33 t34 t35 
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